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TITLE OF THE INVENTION 
TENSION MASK ASSEMBLY FOR FLAT CATHODE RAY TUBE 

CLAIM OF PRIORITY 
[0001 1 This application makes reference to, incorporates the same herein, and claims all benefits 
accruing under 35 U.S.C. §119 from an application for TENSION MASK FOR FLAT CATHODE 
RA Y TUBE earlier filed in the Korean Industrial Property Office on 4 December 2000, and there duly 
assigned Serial No. 2000-72936 by that Office. 

BACKGROUND OF THE INVENTION 
Field of the Invention 

[0002] The present invention relates to a cathode ray tube, and more particularly, to a tension 
mask assembly having a slot of an improved structure, in which a dummy bridge is formed, and 
having a color selecting function for a flat cathode ray tube. 

Description of the Related Art 
[0003] Generally, a flat cathode ray tube includes a panel having a flat screen and a funnel having 
an electronic gun at a neck portion and a deflection yoke at a cone portion. Such a cathode ray tube 
employs a tension mask for accurately landing red, green and blue electron beams emitted from the 
electron gun on the phosphor screen. The tension mask is disposed to be a predetermined gap apart 
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from a phosphor screen formed on the inner surface of the panel. 

[0004] An exemplar of the art U.S. Patent No. 4,926,089 issued to Moore for Tied Slit Foil 
Shadow Mask with False Ties discloses a tension mask. 

[0005] The tension mask includes a plurality of strips which is formed on a metal foil such that 
they are separated from one another at predetermined intervals, slots interrmttently formed between 
the strips for allowing many electron beams to pass, real bridges for supporting the slots, and dummy 
bridges extending from the strips to the slots. At least one dummy bridge is formed for each slot. 
[0006] A plurality of dummy bridges extending from opposite strips toward the center of the slot 
are formed along the opposite borders of the slot. The dummy bridges face the center of the slot at 
the strip so that they are located on opposed sides of the slot. Accordingly, a width of the slot in 
which dummy bridges are not formed is different from a width of the slot at which the dummy 
bridges are formed. 

[0007] A tension mask having such a structure is formed by an etching method. An etching 
process is performed so that a clipping phenomenon, in which an electron beam emitted from an 
electron gun can be blocked by the tension mask, is suppressed at a portion of the slot in which the 
dummy bridge is not formed. In other words, to prevent an electron beam from colliding with the 
strip, an etching process is performed such that a lower end surface of a first strip is less etched than 
an upper end surface thereof in a direction in which an electron beam is deflected and a lower end 
surface of a second strip is less etched than the lower end surface of the first strip. Accordingly, an 
electron beam can pass through the slot without being clipped. 

[0008] For a portion of the slot in which the dummy bridge is formed, a lower end surface of a 
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first dummy bridge is more etched than an upper end surface thereof and an upper end surface of a 
second dummy bridge is more etched than a lower end surface thereof. As a result, although the 
width of the portion of the slot in which the dummy bridges are formed is narrower than the width 
of the portion of the slot in which the dummy bridges are not formed, a deflected electron beam can 
pass through the portion of the slot having the dummy bridges. 

l0 009] A conventional tension mask has the following problems. During a procedure in which 
electron beams emitted from an electron gun pass through slots and then land on the phosphor screen 
of a panel so as to display an image on a screen, passing of electron beams occurs at portions where 
dummy bridges are formed so that traces appearing due to real bridges and dummy bridges which 
shade the phosphor screen cannot be uniform. Consequently, the problem of visibility cannot be 
overcome completely. Therefore, it is desired to change the shape of a slot at which a dummy bridge 
is formed in order to solve the problem of visibility. 

[0010] In addition, in order to adjust the degree of a shadow occurring when a deflected electron 
beam passes through the portion of each slot having dummy bridges, it needs to form a long dummy 
bridge. Accordingly, a design margin of a dummy bridge is deficient. 

SUMMARY OF THE INVENTION 
[0011] It is therefore an object of the present invention to provide a tension mask assembly for 
a flat cathode ray tube, in which the structure of a dummy bridge formed at a slot is improved to 
completely solve a visible line problem so that the definition of an image can be improved. 
[0012] It is another object to provide a tension mask assembly that is easy to manufacture. 
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[0013] It is another object to have a tension mask that is inexpensive to manufacture. 

[0014] It is yet another object to have a tension mask that can accommodate the manufacture of 

a high definition cathode ray tube. 

[001 5] Accordingly, to achieve the above object of the invention, there is provided a tension mask 
assembly for a fiat cathode ray tube. The tension mask assembly includes a tension mask having a 
plurality of strips separated from one another by a predetermined gap, real bridges connecting 
adjacent strips to thus define slots through which electron beams pass, and first and second dummy 
bodges extending from adjacent strips toward each slot therebetween, the tension mask being 
installed such that its top surface faces a panel forming a screen and it is separated from the panel 
byapredetermined g ap,a^ 

mask to support the tension mask, and a plurality of rigid members secured to opposite ends of the 
supportingmemberstoapp^^ 

of the first dummy bridge near to the center of the tension mask is lower with respect to the screen 
than a second etching boundary formed at an end of the second dummy bridge near to the periphery 
of the tension mask. 

[0016] In addition, the vertical center axis of an etched area at the upper end surfaces of the first 
and second dummy bridges is offset from thevertical center axisofan etched area atthe lower end 
surfaces of the first and second dummy bridges toward the center of the tension mask so that a 
deflected electron beam can be blocked. The amount of offset increases from the center of the 
tension mask toward the periphery thereof. 

[0017] Moreover, an etched area at the upper end surfaces of the first and second dummy bridges 
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,00.8, Fu—e.ane.chedareaaunuppersurfaceabove.hefirs.e.chingbo^of.hefe. 
dummybri d gei sw,de rth a„ane t cHeaa re aa t a 1 owe rS u rf ace, h e I e M „w,a„aa„e t c ll eaa re a at a 

etched area at an upper surface thereabove. 

BRIEF DESCRIPTION OF THE DRAWINGS 
,„„,„ A more complete apprectation of this invention, and many of the attendant advantages 

fo , lo w,„gdeta M descnp,ionwhenc„n— 

which Hke reference symbols indicate the same or simrlar components, wherein: 

[0020) FIG. 1 is a plan view of an earlier tension mask; 

[0021] FIG. 2 is an enlarged plan view of the part A of FIG. 1; 

[0022, FIG. 3 is a plan view of a slot in which an earner dummy bndge is formed; 

[0023] FIG. 4A is a sectional view taken along the line I-I of FIG. 3; 

[00241 FIG 4B is a sectional view taken along the line Il-II of FIG. 3 ; 

,0025, FIG. 5 is an secttonal elevation vrew of a cathode ray tube according ,0 an embodiment 
of the present invention; 

,0026] FIG. 6 is a perspective view of a tension mask assembly of FIG. 5; 
10027] FIG. 7 is an enlarged perspective view of the part B of FIG. 6; 
[00 28] FiaSrsaperspec,^ 
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7 is formed; 

[0029] FIG. 9A is a sectional view taken along the line III-III of FIG. 8; 

i ,t a i:..nf iVnfFIG 8 and shows an etching step; 
[0030| FIG. 9B is a sectional view taken along the line IV-I V ot 1U. anu 

[00311 F.G. 9C is a sectional view taken along the line 1V-IV of FIG. 8 and shows a state after 

the etchtng step according to a first embodiment of the present invention; 

[00321 FIG. 9D is a sectional vtew taken along the line IV-IV of FIG. 8 and shows a state after 

the etching step according to a first embodiment of the present invention; 

[0033[ FIG. 10A ,s a sectional view of the part C of FIG. 6, taken along the line V-V. and shows 

a portion of a slot in which dummy bridges are formed; 

[0034, FIG. 10B is a sectional view of the part D of FIG. 6, taken along the line V-V, and shows 
a portion of a slot in which dummy bridges are formed; and 

[00351 FIG. IOC is a sectional view of the part E of FIG. 6, taken alongthe line V-V, and shows 
a portion of a slot in which dummy bridges are formed. 

DETAILED DESCRIPTION OF THE PRESENT INVENTION 
[00361 Tumingnowtothedrawings.refernng.oFIGS. 1 and2, the tension mask 10 includes 

a plurality of strips 12 formed on a metal foil 1 1 sneh that they are separated from one another at 
predetermined intervals, slots ,3 intermittently formed between the strips ,2 for allowing many 
elec.nnb.amstopass.realbridgeaHforsnpporiingmeslotsB.anddnmmybridges.Sextcndi^ 

from the strips .2 to the slots 13. At least one dummy bridge 15 is formed for each slot 13. 
[00371 FIG. 3 illustrates a slot 33 in which a dummy bridge 35 is formed. Referring to FIG. 3, 
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a plurality of dummy bridges 35 extending from opposite strips 32 toward the eenter of the slot 33 
are formed along the opposite borders of the slot 33. The dummy bridges 35 face the center of the 
slot 33 at the strip 32 so that they are located on opposed sides of the slot 33. Accordingly, a wtdth 
W, of the slot 33 is different from a width W, of the slot 33 a, whtch the dummy bridges 35 are 
formed, and the width W, is larger than the W 2 . 

[00381 A tension mask having such a structure is formed by an etching method. FIG. 4A is a 
sectional view taken alongthe line 1-1 of FIG. 3, and FIG. 4B is a sectional view taken along the line 
11-11 of FIG. 3. Referring to FIG. 4A, an etching process is performed so that a clipping 
phenomenon, in which an electronbeam emitted from an electron gun can be blocked by.he.ension 
mask, is suppressed a, a portion of the slot 33 in whichthe dummy bridge 35 is not formed. In other 
words, to preventan electronbeam from collidingwi.h thestrip 32, an etching process is performed 
such that a lower end surface of a first strip 32a is less etched than an upper end surface thereof in 
a direction (an arrow-headed direction) in which an electron beam is deflected and a lower end 
surface of a second strip 32b is less etched than the lower end surface of the first strip 32a. 
Accordingly, an electron beam can pass through the slot 33 without being clipped. 
[00391 As shown in FIG. 4B, for a portion of the slot 33 in which the dummy bridge 35 is formed, 
a lower end surface of a first dummy bridge 35a is more etched than an upper end surface thereof 
and an upper end surface of a second dummy bridge 35b is more etched than a lower end surface 
thereof. As a result, although the width W 2 of the portion of the slot 33 in which the dummy bridges 
35 are formed ,s narrower than the width W, of the portion of the slot 33 in which the dummy 
bridges 35 are not formed, a deflected electron beam can pass through the portion of the slot 33 
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having the dummy bridges 35, as marked by the arrow. 

,0040, FIG. 5 ,s an secttona, elevatton view of a eathode ray tobe 50 aeeordtng to an embodiment 
o(t hepresen« 1 nve„«io„.Refemn g ,oF,O.5,heca t hoderayt„he50,ne 1 ndesapane l 5 1 whiehha S 

aph „ sp horscree„5 l aon,, S inside,andah J nne,52 W h,eh i smo U n,edonthepa„ei5 1 ,o,hns f orm 

abulb Atenstonmash assemb,y60 tstnstalled on the insideof the pane, 5i. An tnner shield 54 
^eenredtothetenstonmaskassemb.yaO.Here.thefronts.deofthepaneiS.formsasereenon 

which images are displayed. 

neck portion 52a of the mnnei 52. Auction yoke 56 is installed ,„ a eone portion 52b of the 
mn „e ls „,ha,ane 1 eetrc„beamea„bede\ee.eda„dpro J ee,ed«oapr„perpos,t 1 „non,he P hosphor 



sc reen 5 1 



,„„«, FIG. 6 ,s a perspeetive view of the tension mask assembly 60 of FIG. 5. FIG. 7 is an 
enlarged perspective view of the pari B of FIG. 6. Referring to F,GS. 6 and 7, the tension mask 
assembly 60 tnelndes a tension mask 61 and a fmme 62 supporting the tension mask 61. 
[mi] The tension mask 6, is formed of a metal foi,. ApiuraHty of strips 63 are formed on, he 
fr0 n,surfaee„fthe,ension m ask6Uobesepara,edfrornoneano,her b yap re de te rmined g ap.Many 
strip-shapeus,ots64areinter m ,«ten« l yfo m edamo„ g ,hes,ri P s63so,ha,ane,ee»nbeamemi,,eu 

fr om an eieetron gun ean pass through eaeh slot 64. A real brtdge 65 is formed between adjacent 
s , ots6 4,osnp P c rt ,hes,o,s64.Adummybndge66e X ,end,n g fromeaebs m p63towardthecen«er 

of eaeh slot 64 is formed a. each of the opposed sides of the slot 64. 

,0044, The frame 62 includes a p.uraHty of supporting members 67 for supporting the tension 
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Tworigidm e m be K 6S f o r app lyl n g ,e ra o„ t o,he,e„s 1 o„ m as k61 a re se OT ea,oo P pos, t ee n dso f 

10045 , FIG. , is a perspective view of a portion of the s,o, 64 a, which the dummy brid g e 66 
sho w„ 1 nF,G.7 i sformed.Refe rr ia gt on0. 8 ,. h e d amm y bnd g es66a ref orme d a 1 o„ g ,hebo Kl e t 

Mm ec t ed tot Hes tri p63a n d, h eo t he r e n de«e n ds toW a r d th ece nt e r o fth es 1 o,64.T h ed U mm y 
bridg es66a re fo m ed t obepe r pe„dicu,a r ,„ t hes t np«a„d,o f ace t hece„ t e r o fth es 1 o,64.The 
Wldth „ f , h es 1 o 1 64a,w h ich,hedummv bn d g es66a ref „ r med 1 sna rr owenha n mew 1 d t ho ftll es.ot 

64 at which the dummy brid g es 66 are not formed. 

,0046, Here, the s,o, 64 ,s formed hy etchiu g so that Cippmg of an eiec.cn beam can be 
pressed and the p rob,emofvisib,,yca„bes„,ved. This is shown in FiG, ,A «hrcu g h ,D in 
more de,a,,.™.9 A ,asec,.„na 1 viewta k ena,on g ,be 1 ine„,-I..o f F,G.8.FIG.9B 1 sasectiona 1 

embodiment of the present invention. 

l0 0471 Refernn.toFIG^asiot^^^^ 

92an dasecondstn P 93m«^^ 
lsdefl ectedand P assesth r ou g htheslot9 1 sothatacH P ^ 

P H Here the first strip 92 is nearer to the center of the tension mask 
beam hits a strip can be suppressed. Here, the tirst strip 

, . q-> anH the second strip 93 is nearer to the periphery of the tension 
61 of FIG. 6 than the second strip 93, and the second snip yj 
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mask 61 than the first strip 92. 

,0048] A„ etched area a. upper end surfaces 92a and 93a of the firs, and second stnps 92 and 93 
is wider than an etched area at lower end surfaces 92b and 93b of One firs, and second strips 92 and 
93. Here, the top surfaces of first and second strips 92 and 93 face the screen formed on the fton, 
side of the pane! 5, of FIG. 5. .n addition, the central axis of the etched area a. the upper end 
S urfaces92aand93aoftherespec.ivefirs«andseconds,rips92and93isoffse.towardtheperi P her y 

(in anXldirec«on)„ffhe tension maskbltrom the central axisofhe etched areaatthe lower end 
surfaces 92b and 93b of the respective firs, and second strips 92 and 93. The offset in the XI 
direction allows a deflected electron beam to pass through .he portion of .he slo. 91 whieh does no. 
have a dummy bridge. 

,00491 For this, the upper end surfaee 92a of the firs, strip 92 is more etched .han .he lower end 
surfaee 92b thereof, and the upper end surface 93a of the second s,ri P 93 is more e.ehed .han me 
,ower end surface 93b .hereof. Accordingly, a firs, e.ching boundary 92c fonmed a. .he end of d* 
firs, snip 92 is higher wi.h respec. .0 .he screen man a second e.ching boundary 93c formed a. .he 
end of .he second strip 93. Accordingly, the portion of the slot 9. which does no, have a dummy 
bridge passes a deflected electron beam, thereby suppressing a clipping phenomenon. 
,00501 As shown in FIGS. 9B and 9C, a portion of me slo, 91 having dummy bridges is formed 
such ,ha, electron beams cannot pass through the slot 91 in order ,0 increase the clipping of (he 
electron beams. 

,00511 in o,her words, wi.h respec. to the screen, an etched area at upper end surfaces 94a and 95a 
of ,he first and second dummy bridges 94 and 95 ts wider than an etched area a, lower end surfaces 
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an 



axis 



94ba„d95bof«hef,rs.a„dseco„ddu m m y bndges94a„d95.Here,,he t opsurfacesof«he fi rsta n d 
second dummy bridges 94 and 95 face «be screen formed „o the front side of me pane, 5 , ofFIG. 
5. ,n addition, the first dummy bridge 94 is nearer ,o the center of the tension mask 6! than the 
seconddnmmybridge95,andtheseconddummybnd g e9 5 isuearerto,heperipheryofthetension 

mask 6 1 than the first dummy bridge 94. 

,0052, An etched depth at the upper end surface 94a of the firs, dummy bridge 94 is deeper than 
etched depthat the upper end surface 95a oftheseend dummy bridge 95. .naddttion, a centra, 
Yl of an etched area a, the upper end surfaces 94a and 95a of the respectrve first and second 
dummy bridges 94 and 95 is offset toward the center ,in an X2 direction) of the tenston mask 6, 
fr „macen,ra,axisY2of.hee«chedareaat,he,o W ere„dsurfaces94band95bof,herespecfivefrrs, 

and second dummy bridges 94 and 95. The offset in the X2 direction prevents a deflected electron 
beam from passing.hr„u 8 hme P ortionof«hes,ot9, having,hedumm y br,dges94and95. .nother 

words, the offset in the X2 direction increases the clipping of electron beams. 

,00531 l„(heporfion„f.hes,o,9,havi„ g mefirs,andsec„ndbrid g es94and95,thee,ehcddepfl 1 

a,,heupperendsurf a ce94aofthefirs,dummybridge94 is deeper than. he etched area a, the lower 
end surface 94b thereof, and the etched depth a, the upper end surface 95a of the second dummy 
bridge 95 is shallower than the etched area a. the lower end surface 95b thereof. In addition, the 
etched depth a, the upper end surface 94a of the first dummy bridge 94 is deeper than the etehed 
d ep,ha.,heupperendsnr f aee95aof,hesec„nddn m mybnd 8 e95,andmee,eheddep«ha,«helower 

end surface 94b of the firs, dummy bridge 94 is shallower than the etched depth at the lower end 
surface 95b of ,he second dummy bridge 95. According, a firs, etching boundary 94c formed a, 
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boundary 95c formed a. .he end of the second dummy bridge 95. Therefore, the portion of the s,ot 
9, havmg the firs, and second dummy badges 94 and 95 Hocks deflected e,ec.ron beams. Bncfly, 
the portion of the s,ot91 havmg the first and second dummy bridges 94 and 95 is etched such that 
clipping of electron beams can be increased. 

,0054, During a procedure of passing an election beam through the s.o, 64 in .be tension mask 
61 havi„gsuchas,ructure,theelectronbeam,s prevented from landing on a phosphor screen on the 
,„side of a pane, corresponding. o the rea. bridge 65, so phosphor cannot be excited. As a resui, a 
b,ack poin. appears in an image. Since an election beam does no, pass through .he porfion of the 
s,„. 64 having .be dummy bridges 66, the distributron of Hack pornts is uniform throughout the 
image so .ha, vtewers cannot recognize .races. Conseuuendy, an .mprovemen, can be made in 
overcoming the problem of visibility. 

,0055] FIG. 9D is a seCional view taken along .he line IV-IV of FIG. 8 and shows a state after 
the etehtng s.ep according .0 a second embodiment of me presen. invenfion. Referring .0 FIG. 9D, 
,be shape of me seefion of .he end portion of a fir, dummy bridge 96 a„d.he shape of.be section 
of .he end portion of a second dummy bridge 97 are syrt.me.ne. In .be firs, and seeond dummy 
br.dges96and97.au e,cbed d ep,b a, each of dre upper end surfaces 96a and 97a is snhs,an«ia„y fte 
sameasa„e«eheddep.ha,eacbof,he.o W erendsurfaces96ba„d97h.Ino.her W ords,inaportion 
„f,besIo,9,havi„ g .hef, re .a„dsecondd„mmybridges96and9 7 ,offse.forpreve„.,n g adeflee.ed 

elecronbeam from P assi„ g .hrough.hes,o,9, is zero. Here,. he. op surfaces of .he fir, and second 
dummy bridges 96 and 97 face .he screen formed on .he from side of .he panel 5 1 of FIG. 5. 
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,00561 FIG. 10A ,s a sectional view of the par. C of FIG. 6, taken along the line V-V, and shows 
a portion of a slot having dummy bridges. FIG. .08 ,s a sectiona. vtew of the part D of FIG. 6, 
taken along the line V-V, and shows a portion of a slot having dummy bndges. FIG. IOC is a 
sectiona. viewof.hepar.EofFIG.a.takena.ong.helineV-V.andshowsapor.ionofas.o.havmg 

dummy bridges. 

,00571 Refemng to FIGS. .OA through 10C a portion of a slot 101 having first and second 
dummy bndges is etched such that the amount of dipped electron beams gradually increases from 
, h e center of the screen toward the periphery. Here, the firs, dummy bridge is nearer to the center 
of the tension mask 6, than the second dummy brrdge, and the second dummy brtdge is nearer to 
the periphery of the tension mask 61 than the first dummy bridge. 

,00581 In the par, C a, ,he cen.er of ,he .ension mask 61, the end portions of first and second 
dummybridges 102and 103. respectively, are symmetnc. In, he firs, and second dummy bridges 
,02 and .03, an etched area a, upper end surfaces .02a and .03a is subs,an,ia„y ,he same as an 
e,ehedareaa,lowerendsurfaces.02band,03b. Ino.her words, offset is zero in, he portion of the 
s,ot 101 having the firs, and second dummy bridges 102 and 103. Here, the top surfaces of ,he firs, 
and second dummy bndges .02 and .03 face the screen formed on the front side of the pane, 5 . of 

FIG. 5. 

[00591 .n ,he par, D a, ,he left peripheral portion of ,he tension mask 6,, the slot 101 ,s formed 
such that an electron beam represented by an arrow cannot pass through the slot .0. in order ,0 
increase clipping of the electron beam. 

[0060, ,„„,herwords,ane.eheddcp,ha,anupperendsurface 104a of a firs, dummy bridge 104 
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an etched depth a, a lower end surface , 05b of the seeond dummy bridge ,05. According*, a firs, 

,ba, an elee,ron beam defleeted ,0 the ,efi of ,he sereen cannot pas, .brougb ,be s,o, ,0, . Here, ,he 
top surfacesofthefirstand second dummy bridges ,04 and,05 facefhe screen formed on the front 
side of the panel 51 of FIG. 5. 

,0061, ,„«hepartEa«,her, g h,periphera,po rtl o„of,he,e„s 1 onr„as k 6,,,he S ,o t ,0, isformed 
su ch that an e.ectron beam represented by an arrow cannot pass through the s,„. ,0, in order to 
increase clipping of the electron beam. 

,„,«, inctherwords^etcheddeprhatanapperendsnrface ,06a ofa first dummy bridge ,06 

is deeper than an etched depth at an upper end surface ,07a of a seoond dummy hrrdge ,07. ,u 
con,ras,ane,che d dep*a.a 1 owerendsurface,06bof«hefirs.dummyhridge,06issha, 1 o W errhan 

an etched depth a, a ,„wer end surface ,07h of the seeond dummy bridge ,07. According the 
portion of .be s,o, ,0, havmg the firs, and second dummy bridges ,06 and ,07 is etched soma, an 

surf aeesof,hefirstandseco„ddummybrid g es,06and,07facethescreenformedonthefron«side 
of the panel 51 of FIG. 5. 

,0063, Briefly, portions of s,ots having first and second dummy bridges are etched such .ha, the 
degree of offset graduafly increases from the center of the screen toward .he periphery thereof. As 
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a result, the amount of passed e,ec,ro„ beams decreases from the center of the sereen toward the 
periphery thereof. 

[00641 As deseribed above, in a tension mask assembly for a flat eathode ray babe according to 
the present invention, the shape of a seetton of a dnmmy bridge formed a, eaeh slot is formed to 
bloekanelee«ronbeamso t hat t heproblemofvisibili.ycanbes„lved.Therefore,ae a «hoderay.ube 

of a high definition can be manufactured. In addition, stnce a potion of a slot having dummy 

bridge, is formed such that an etehed area a. the upper end surface is wider than an etehed area at 

the lower end surface, the design margin of a dummy bridge is sufficient. 

,00651 Although the invention has been described with reference to particular embodiments, it 

wil, be apparent ,0 one of ordinary skill in the ar, that modifications to the described embodiments 

may be made. Accordingly, the scope of the invennon will be defined by the spirit of the attached 

claims. 
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